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This is the fourth scn~miual report on Grant NsG-472 and covcrs the pei*iocl 
1 Jai~13i-y thro~igh 30 Junc 1365. 111 this grant wc are  concci-nccl with soiiic of tficl 
problcms ciicounitcred in thc plasina sheath blackout of coiniiiwiicatioii 011 re-entry. 

b y  A: Olte bas been acccpted for publication in the Septeirhcr 19G5 issue of the 
A paper “;tadintioil of an Elementary Cylinder ilriiciilia T>xough a Slnttccl Fhc1o;;~u-c. I ’  

-- TLYUG. IEEE, G A P  . 

A papcr “A Singular Iiitcpal Ecluatioii Approach to Electromagpctic Ficlds Tor 
Circulai. Boundaries with Slots, I’ by Y. IIayashi has been submitted for publication to 
the XE3% J. of Rescarch. 

Ll paper ‘IT-ic LXidiatioii J?attcrii of an Electric Line Current Surrounded by an 
Axially ulotteci Plasiiia :3ieatli, I ’  hy A. Oltc 1m.s bccn accepted for ~~rcseiittttion at thc 
Tnird Sjmiposium on the Plasiiu Sheath, 21-23 September 19G5, Coston , Iiassachusctt,,. 
It will be pd~lisiicd in tlic Proceedings of the Syiiiposium. 

(5825-2-T) .  It involves a unit electric line source radiation through a slotted plasma 
shcatli. The problciii Ius been put in the foriii of a Frcdholni integral equation of t:ic 
sccoiid kind. T ~ Y  foriii is coiiveniciit \;iicii the elcctric currciits pciictratc the plm ~ Y A  

sheath. A i i u i ih r  of radiation patterns have beein coiiiputecl for conditions of lwacticd 
interest a i d  they will foriii the subject inatter of the I’lasim Shcat;i byiiiposiuiii palbc r 
mciitioiicd djovc. When the slieaffi electron density is such that t k  Jcctron cu-rcntn, 
do not pcnetratc the shcatli very deqly,  then the integral equation npproach tciids tu 
bccoiiie ltdjorious. 
b e c a ~ ~ ~ e  for a thic!; sheath the plasma slot heconics csscntially B \vnvqpidc. 
sho~dcl bc in  n position to start coniptcr progaminbig in about a rLioiitli on this iicw 
f o riii~d ation. 

The geometry of the first problcm considcrcd is shown in the T 3 r d  Sciiliaimual 

i;c Iiavc recast the radiation problcm utilizin:; wavcguiclc coiicc,~t 3 ,  

We 

The second prol~lcm that involves magictic current line sources radiation tlirou& 
a slotted plasim sheatli as prcsciiteci iii the last seiiGa.~uiual, has i~ccii foriwlntccl iii 
terms of certain integral equations. CoilsiderdAe work has to bc doiic on this befoori: 
soiiic practical results \vi11 be obtained. 
elid of the next half-year. 

Wc look forw:ml to doing t!& towards the 

Li thc third problem area we are concerned with a radiation problcm of ai mtcima 
The cross scctioiial view pei-pcndic~~lar to the axis of tlic with cylindrical syininetry. 

aiteiuia and its cnvironinciits are s!ioini below. 

During the last period w e  regarded the wedge region as a transmission line and 
clcrived h;ro mqressions for thc admittance looking at Slot A. 
with respect to a small variation of tlie #-directed clectric field of J o t  A (briefly , t l~c 
field of Slot A). The other expression is not stationary, but it dves clear physical 
insight into the problem. To evaluate the values of admittance, a complete bwledge 
of tlie field of Slots A and B is necessary. For this reason we formulated two coupled 
iiltegral equations for the slot fields. One of these is similar to tlie one we had treated 
last year. Upon using the previous results, the field of Slot B can be expressed in terms 

Oile of thcsc is statiolinr;. 

1 
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of the field of Slot A in a simple i;lilllller if go << 1. Thus the crux of the rcmai~ling 
pni*t of the prohleiii is how to solve the otiler integral equation (i. c. how can we find 
t l ie field of Slot E)? Tnis iiTOr6 is already underway. 

Perfectly conducting circular 
cylinder with wedge 

Magnetic line source - _ _  
Perfectly conducting 

L 

with slot 

Plasma rcgion 

Free space 

In the next period, vie will obtain the field of Slot B for 0, << 1 . Thcn by using 
high speed coi;lputltcrs thc values of admittance will be calculated. 
the effects of 0, 1 q p ,  a/b, and (k1)c on the admittance wliere Icg and 1i1 are the wave 
nuinbcr in free syacc a d  tlie plasim re$on, respectively, can bc investigated. 

From these remits 
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